Hcrt-UCP2 mice were generated on a C57BL/6 background using a linearized construct comprising the 7 kb region upstream of mouse hypocretin gene start site fused to the murine UCP2 cDNA and to the bovine growth hormone polyadenylation signal. A colony was established from one founder backcrossed for 7 generations on the C57BL/6 background. Hcrt-UCP2 was inherited by simple Mendelian segregation. Negative
sections (35 µm) were obtained on a cryostat. In situ hybridization was performed as previously described using 35 S labeled sense and antisense UCP2 riboprobes. For immunohistochemistry, sections were washed for 30 min in 0.1M PBS and permeabilized with 0.2% Triton X-100 in 0.1M PBS containing 1% bovine serum albumin (BSA).
Sections were washed in PBS containing 0.5% BSA for 30 minutes and incubated overnight at 4 ºC with antibody against hypocretin (1: 1000; Santa Cruz Biotechnology, Santa Cruz, CA). Sections were washed in PBS-BSA and incubated for 1 hour with biotinylated goat anti-rabbit IgG (Vector Laboratories, Burlingame, CA) at 1:200.
Immunopositive cells were visualized by DAB staining (ABC Vector).
For double-labeling immunohistochemistry, sections were co-incubated overnight in blocking solution containing UCP2 and hypocretin antibody (Santa Cruz, CA, 1:500).
Sections were then processed to develop UCP2 immunoreactivity by sequential incubations with a biotinylated donkey anti-goat IgG (Jackson Immunoresearch, Inc., West Grove, PA) and avidin-biotinylated horseradish peroxidase complex (ABC; Vector Laboratories, Burlingame, CA). They were subsequently incubated in 1:100 fluorescein tyramide solution (TSA-direct) (NEN Life Science Products, Perkin Elmer Life Sciences, Inc, Boston, MA). For hypocretin immunoreactivity, sections were further incubated for 45 min in Alexa Fluor 594-conjugated goat anti-rabbit IgG (Molecular Probes, Inc., Eugene, OR). Sections were mounted and analyzed by confocal microscopy.
Radioimmunoassay.
Radioimmunoassay for the determination of hypocretin 1 and hypocretin 2 levels was carried out on protein extract obtained from hypothalamic tissue using a commercially available RIA kit (Phoenix Pharmaceuticals, Belmont, CA) following the manufacturer's instructions.
Real Time PCR
Quantitative PCR was performed using Roche LightCycler equipment and LightCyclerFast Start DNA Master SYBR Green I mix. Reactions were carried out in a 10 µL volume using 0.5 µM primers and 2 mM MgCl 2 . The sequences of the primers are as follows: for β-actin, 5'-tac tcc tgc ttg ctg atg ca-3' and 5'-cat gta ccc agg cat tgc t -3'; for UCP2, 5'-gct ggt ggt ggt cgg aga ta -3' and 5'-aca gtt gac aat ggc att acg g -3'. PCR assays included an initial 10 min, 94 ºC step to activate Taq polymerase, followed by 35-45 cycles of denaturation at 94 ºC, 10 s, annealing 58 ºC, 10 s, and extension 72 ºC, 25 s.
Standard curves were constructed using purified and sequenced UCP2 and β-actin PCR fragments. Before reverse transcription, RNA samples were subject to RNAse freeDNAse treatment. Results were analyzed by the second derivative methods and were expressed in arbitrary units normalized to the expression levels of the reference gene, β-actin, quantified simultaneously with the target gene.
Brain temperature
Brain temperature was measured on 3 month old mice previously implanted with radiotelemetry transmitters for core body temperature (CBT) monitoring. Thermocouple probes prepared from copper and constantin wires (W-TW-40P; diameter, ~125
µm,Physitemp Instruments,Clifton, NJ) were positioned by stereotactic surgical implantation. After mechanically removing 200-400 µm of insulation from the tip of each wire, the tips were welded together and reinsulated with epoxy. The wires were connected to copper and constantin pins and fixed in a plastic connector with epoxy.
Mice were anesthetized (induction 3-5%, maintenance 1-2% isoflorane) and placed into a stereotaxic apparatus. The probes were secured with dental cement to three stainless-steel screws threaded into the skull. Mice were allowed to recover from surgery for one week and to habituate to the experimental environment for at least 48 hours before recording.
Probes were connected to the recording instrument (Thermes-16; Physitemp Instruments) via individual sockets, a common cord, and a custom-made electric swivel commutator (Model 50-6,Dragonfly R&D, Inc.). During the recording session, intrabrain temperatures
were continuously recorded and data stored in a computer for off line analysis. The temperature in the room was maintained at ~25 ± 0.5 °C. Recording was carried out continuously for up to 24 hours. During this period digitized data was collected every 5 minutes. The significance of temperature differences was evaluated using ANOVA with was used for data collection and off-line analysis. Mice were allowed to recover from surgery for two weeks and to habituate to the experimental environment for at least 48h before recording.
Energy Expenditure and Food Intake
Mice were housed individually on white cellulose bedding (Harlan Teklad OMEGA-dri 6055) to facilitate spillage measurement. To determine whether Hcrt-UCP2 transgene expression grossly altered relative energy expenditure, we compared wild type (-/-) and transgenic (+/-) age-and weight-matched adult male (n=6 and 9, range=27-33 g) and female mice (n=9 and 9, range=23-36 g) for weight loss induced by acute food deprivation-induced weight loss. Food was withdrawn for 27 hours beginning 3 hours prior to the onset of the light cycle, and weight loss (to the nearest 0.01 g) was normalized for metabolic demands of body mass per Kleiber's power function (i.e., g weight loss / g baseline weight 0.568 (1)). To determine whether Hcrt-UCP2 transgene expression influenced daily energy or fluid intake, we measured chow and water intake in nondeprived mice. We used the following two schedules of measurement: 1) every 3 hours for 24 hours beginning 3 hours prior to the light cycle, and 2) biweekly for two weeks at 3 hours prior to the light cycle. Differences in chow and water weight between time points (to the nearest 0.01 g) were the measures of intake.
Supporting text Sleep
Sleep parameters were measured to determine if the reduction of hypocretin neurons in Hcrt-UCP2 mice could influence sleep and CBT. The states of vigilance during 24 hours were monitored in mice implanted with EEG and EMG electrodes (2). µg/kg lipopolysaccaride (LPS). Hcrt-UCP2 and wt littermates mice showed similar fever response to LPS, indicating that thermogenesis is not compromised in Hcrt-UCP2 mice.
(n=6 animals per group, *p<0.05 ANOVA with repeated measures followed by Fisher's LSD tests comparing 10 min intervals). The temperature of the room was adjusted to 30 ± 0.5 °C, and mice were habituated for 72 hours before the fever experiment. 
